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Two Dimensional Self Assembly
O Why? Nanopatterning of surfaces

Extend limits of optical lithography
Potentially cheap

O  Example: High density magnetic dot arrays

Chuck Black,
Craig Hawker,
Tom Russell, ...




Topographlcal Confinement
— Graphoepitaxy

=)

Laterally pattern substrate via standard photolithography and
chemical etching of S10,

PS PVP

Spin cast diblock copolymer layer onto the patterned substrate
and anneal to obtain equilibrium order



Melting of 2D vs 3D Block Copolymer
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SFM Moiré

fastscan axis  SFM scan lines




SFM Analysis

direct image of lattice  indirect image: moiré interference patterns
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Triblock Copolymer
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SFM phase image of SEBS surface:
PS cylinders in EB matrix
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SEBS annealed for
24hrs at 180°C
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X

Previous Sample Cy]inder \ 22 nm
B

re-annealed 2 31m|  cylinder

24hrs at 210°C




Previous sample
re-annealed 24hrs

at 180°C
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JdPS-b-PMMA
degradability

long-range ordering character

JdPS-b6-PEO
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Nanoporous films with arrays
of well-ordered nanopores
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After UV radiation
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Applications for a
Soft X-Ray Scattering Beamline

Studying the melting behavior of spherical as well as cylindrical
forming block copolymers in various confined geometries

Understanding the mechanisms of phase transitions between
different morphologies: spheres to cylinders; perforated lamella
to cylinders

Study polymer mixtures of block copolymers with homopolymer

Study multilayer structures
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